SUMMARY An association has been claimed between mitral valve prolapse and the neuroses, especially the anxiety states, panic disorders, and agoraphobia. In this study 103 patients with echocardiographically confirmed mitral valve prolapse were tested with the Eysenck Personality Inventory for neuroticism and with the General Health Questionnaire for the presence of neurotic symptoms. The scores for neuroticism and neurotic symptoms were not significantly different from those of patients with other cardiac diseases or from those of patients presenting in primary care. In addition 50 patients with agoraphobia were screened by echocardiography for mitral valve prolapse, but no cases were detected. It appears that some of the earlier evidence for an association between mitral valve prolapse and neurosis may have been based on groups which were incorrectly diagnosed. It is concluded that mitral valve prolapse and neurosis are independent conditions. Mitral valve prolapse occurs in about 5% of the adult population.' 2 Although patients in the community are usually symptom free, individuals presenting for echocardiography often complain of fatigue, dyspnoea, palpitations, syncope, and chest pain. These complaints are often vague and fleeting and may not be clearly related to disturbances in cardiac physiology. This lack of association between symptoms and physiology has led to the suggestion that the complaints of symptoms in mitral valve prolapse may be associated with neurotic behaviour, in particular the anxiety and panic disorders.
Mitral valve prolapse occurs in about 5% of the adult population.' 2 Although patients in the community are usually symptom free, individuals presenting for echocardiography often complain of fatigue, dyspnoea, palpitations, syncope, and chest pain. These complaints are often vague and fleeting and may not be clearly related to disturbances in cardiac physiology. This lack of association between symptoms and physiology has led to the suggestion that the complaints of symptoms in mitral valve prolapse may be associated with neurotic behaviour, in particular the anxiety and panic disorders.
The number of reports of the positive association between panic attacks and mitral valve prolapse is rapidly increasing. Since the advent of criteria for the diagnosis of panic disorder3 it has been clear that the symptoms of panic disorder may be similar to those appearing in mitral valve prolapse. In many reports little consideration has been given to the possibility that these panic type symptoms in mitral valve prolapse could be secondary to the cardiac disorder itself and hence should not be diagnosed as the psychiatric condition of panic disorder.
There have been three studies from echocardiography laboratories4-6 which have reported panic attacks in patients with mitral valve prolapse and four studies of psychiatric populations7'-in which patients with generalised anxiety disorder, panic disorder, or agoraphobia have been reported to show an increased prevalence of mitral valve prolapse. In this study we compared the incidence of neuroticism and neurotic Accepted for publication 31 May 1983 symptoms in a series of 170 cardiac patients with and without mitral valve prolapse and then examined the incidence of mitral valve prolapse in a series of 50 patients with agoraphobia.
Patients and methods

DIAGNOSTIC PROCEDURES
The diagnosis of mitral valve prolapse was confirmed by echocardiography. M Differences between the scores of patients with mitral valve prolapse and those of patients in the other two groups were not significant.
group.bmj.com on June 22, 2017 -Published by http://heart.bmj.com/ Downloaded from Independence of mitral valve prolapse and neurosis Results NEUROTICISM No significant differences were found in the mean scores for either neuroticism or neurotic symptoms between the group with mitral valve prolapse and the control group with other cardiac disease (Table) . The scores of both groups were similar to those of patients presenting in primary care. The scores of the patients who complained of symptoms of mitral valve prolapse but did not have sufficient pathology to require operation were examined to see if they were a group who would show an excess of neuroticism or neurotic symptoms: they were not.
None of the 50 patients who were being treated for agoraphobia had mitral valve prolapse according to our echocardiographic and clinical criteria. Four patients had systolic murmurs: one a pansystolic, two a mid-systolic, and one a late systolic murmur. No clicks were detected. The mean neuroticism score of these patients was 17-6 which was significantly different from that of 1 1 in the group with mitral valve prolapse (p<0.01).
Discussion
In this study there was no significant difference in neuroticism between 103 patients with mitral valve prolapse (the majority having symptoms) and a control group of 67 cardiac patients. Furthermore, there was no significant difference in neuroticism between the patients with mitral valve prolapse and those presenting in primary care centres. The neuroticism scores of all our groups were higher than those expected from a community sample, since all the groups consisted of patients whose symptoms would have had a small inflationary effect on trait neuroticism scores.21 Similarly, patients with mitral valve prolapse showed no more neurotic symptoms than did either the cardiac controls or the primary care patients.
It was interesting to note that of our 103 patients with mitral valve prolapse three complained of panic attacks, and one of these patients had secondary agoraphobia related to his confirmed cardiac disease.
Pariser et al.7 were the first investigators to describe an association between panic attacks and mitral valve prolapse. Three further studies of patients with chronic anxiety disorders have reported a high incidence of mitral valve prolapse.5 9 10 Criticism of the diagnostic criteria for mitral valve prolapse by Ursano et al. 22 has, however, cast doubt on the extent of this association for they state: "The isolated finding of a non-ejection click or holosystolic posterior mitral motion is only a possible indicator of mitral valve prolapse." When their guidelines are applied to some of 335 the studies which claim an association between mitral valve prolapse and psychiatric symptoms we found a disturbing lack of detail. Pariser et al.7 said that six of 17 patients with panic attacks had "definite" mitral valve prolapse syndrome but the auscultatory findings and the echocardiographic features of these six patients were not reported. Venkatesh et al. sreported that eight of 21 highly selected patients with "anxiety neurosis (panic disorder)" had mitral valve prolapse, but three of these did not have auscultatory features and four had pansystolic prolapse at echocardiography. It is not clear whether the three patients without auscultatory signs had pansystolic or late systolic prolapse. Most, therefore, had only inadequate evidence of mitral valve prolapse. It is of interest that when a further 26 patients with "chronic anxiety disorders" were examined at the same centre only one patient was shown to have mitral valve prolapse,23 a result consistent with the prevalence in the general population.
Further support for our findings comes from the second part of our study in which mitral valve prolapse was not found in any of our 
